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(57)Abstract: 

PURPOSE: To simultaneously execute a data transfer from 
an outside to a buffer memory, the data transfer from the 
buffer memory to a flash memory, and the delete of the 
flash memory, and to make a writing speed fast by dividing 
the flash memory into two groups, and providing two buffer 
memories. 

CONSTITUTION: A flash memory 1 is divided into two 
groups, the data of each group are individually read by a 
controller 2, and a deleting and writing operation can be 
attained. The controller 2 controls the data transfer 
between an interface 3 and the flash memory 1 . Two buffer 
memories 4 and 5 are individually connected with the 
interface circuit 3. The flash memory is divided into two 
groups, and the two buffer memories 4 and 5 are provided, 
so that the data transfer from the outside part to the buffer 
memories 4 and 5, the data transfer from the buffer 
memories 4 and 5 to the flash memory 1 . and the delete of 
the flash memory 1 can be simultaneously executed. 
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* NOTICES * • 




JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] . 
[Claim 1] Writing and the flash memory of two or more groups which can perform elimination 
independently, respectively, this ~ with the buffer memory which has the block which has the capacity 
beyond the minimum elimination unit of the flash memory of two or more groups The actuation which 
reads the data of the above-mentioned block of this buffer memory, and writes the above-mentioned data 
in one block of one group of the flash memory of the two or more above-mentioned groups, RAM disk 
equipment characterized by coming to have the control section which makes coincidence perform 
actuation which eliminates the data of one block of other groups of the flash memory of the two or more 
above-mentioned groups, 

[Claim 2] Writing and the flash memory of two or more groups which can perform elimination 
independently, respectively, this - with the buffer memory which has two or more blocks which have 
the capacity beyond the minimum elimination unit of the flash memory of two or more groups The 
actuation which writes the data inputted through an interface in one block of the above-mentioned buffer 
memory. The actuation which reads the data of other blocks of the above-mentioned buffer memory, and 
vmtes these data in one block of one group of the flash memory of the two or more above-mentioned 
groups, RAM disk equipment characterized by coming to have the control section which makes 
coincidence perform actuation which eliminates the data of one block of other groups of the flash 
memory of the two or more above-mentioned groups. 

[Claim 3] RAM disk equipment according to claim 1 or 2 characterized by the above-mentioned buffer 
memory consisting of a flash memory. 

[Claun 4] RAM disk equipment according to claim 1, 2, or 3 characterized by each block of the above- 
mentioned buffer memory being the aggregate of two or more memory IC which has the capacity of 
under the above-mentioned minimum elimination unit. 

[Claim 5] RAM disk equipment according to claim 1, 2, 3, or 4 characterized by commg to have a 
storage means to by which the above-mentioned control section memorizes whether each block of the 
flash memory of the two or more above-mentioned groups is in an elimination condition, or it is in a 
data write-in condition, and the means for which elimination actuation is forbidden to the block which is 
in an elimination condition based on the contents of this storage means. 

[Claim 6] RAM disk equipment according to claim 1, 2, 3, 4, or 5 characterized by all or a part of the 
above-mentioned flash memories being the gestalten of a memory card. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] . , 

[Industrial AppUcation] This invention relates to the RAM disk equipment which realized the function equivalent to a 
hard disk drive unit especially using the semiconductor memory of a non-volatile about RAM disk equipment. 
[0002] 

[Description of the Prior Art] In recent years, RAM disk equipment is variously put in practical use as external storage 
of the computer which replaces a hard disk drive unit. Using the semiconductor memory of a non-volatile as a storage, 
compared with the hard disk drive unit which has a magnetic disk and the drive of the magnetic head, since this RAM 
disk equipment does not have a machine configuration, it is equipped with very high shock resistance and vibratility- 
proof Therefore, it is useful to the application used by automobile by which especially an oscillation and an impact 
pose a problem, and if cost falls, promising ** is carried out also as external storage of a portable computer apparatus. 
Moreover, as a semiconductor memory of a non-volatile used for this RAM disk equipment, from DRAM (dynamic 
random access memory), SRAM (static RAM), etc. for which cell backup is needed, it is elimination and the wnting of 
data, and reading and many the flash memories of a NOR mold and the flash memories of a NAND mold which do not 
need a power source are used except the time. 

[0003] . , . 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned conventional technique, since over- 
writing of a flash memory was impossible, when writing in, as it was necessary to perform elimination actuation per a 
block unit or chip first, for this reason was shown in a table 1, it had the problem that drawing speed became slow 
compared with a hard disk drive unit. 
[0004] 
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[0005] That is, drawing speed including elimination actuation of a flash memory is 3 microseconds also with a NAND 
mold to a hard disk drive unit writing in in 0.5 microseconds - 1 microsecond per cutting tool. It becomes extent and is 
about 8 1 microseconds with a NOR mold. It reaches. Moreover, this flash memory also has the fault that the count of 
rewriting is restricted to 10,000 - about 100,000 times by degradation of the oxide film of the floating gate. 
[0006] The place which it is made in order that this invention may solve the above-mentioned technical problem, and is 
made into the object is by utilizing buffer memory and performing simultaneously elimination actuation and write-m 
actuation of a flash memory to offer the RAM disk equipment which has the drawing speed which is not mfenor to a 
hard disk drive unit. 

[mcj^s for Solving the Problem] The flash memory of two or more groups to which the RAM disk equipment of this 



JP,66-124175,A [DETAILED DESCRIPTION] Page 2 of 5 

invention can perform wfiting and eliminat^^dependently, respectively, this - with iJ^ufifer memory which has 
the block which has tfie capacity beyond theminimum elimination unit of the flash men^^of two or more groups The 
actuation which reads the data of the above-mentioned block of this buffer memory, and writes the above-mentioned 
data in one block of one group of the flash memory of the two or more above-mentioned groups. It has the control 
section which performs simultaneously actuation which eliminates the data of one block of other groups of the flash 
memory of the two or more above-mentioned groups, and the above-mentioned object is attained by that. 
[0008] Moreover, the flash memory of two or more groups to which the RAM disk equipment of this invention can 
perform writing and elimination independently, respectively, this - with the buffer memory which has two or more 
blocks which have the capacity beyond the minimum elimination unit of the flash memory of two or more groups The 
actuation which writes the data inputted through an interface in one block of the above-mentioned buffer memory. The 
actuation which reads the data of other blocks of the above-mentioned buffer memory, and writes these data m one 
block of one group of the flash memory of the two or more above-mentioned groups, It has the control section which 
performs simultaneously actuation which eliminates the data of one block of other groups of the flash memory of the 
two or more above-mentioned groups, and the above-mentioned object is attained by that. 
[0009] Furthermore, the above-mentioned control section is equipped with a storage means memorize whetiier each 
block of the flash memory of the two or more above-mentioned groups is in an elimination condition, or it is in a data 
write-in condition, and the means for which elimination actuation forbids to the block which is in an elimination 
condition based on the content of this storage means, and the RAM disk equipment of this invention has the above- 
mentioned object attained by that in the above-mentioned RAM disk equipment. 

[0010] ^ ^, , 

[Function] While buffer memory has two blocks, the 1st and the 2nd, the case where the data for two or more blocks 
are written in the RAM disk equipment with which the flash memory was also divided into the 1st and 2nd two group 

is explained. r u i • 

[001 1] First, this data is due to be written in, for example, the applicable block of the flash memory of the 1st group is 
eliminated at the same time a control section inputs the first data for 1 block through an interface and writes in the 1st 
block of buffer memory. Next, the applicable block of the flash memory of the 2nd group which is due to write in this 
data is eliminated, and actuation written m the block concerned of the flash memory of the 1st group which is reading 
and eliminated data previously is also simultaneously performed from the 1st block of buffer memory at the same time 
a control section inputs the following data for 1 block through an interface and writes in the 2nd block of buffer 
memory. Furthermore, the applicable block of the flash memory of the 1st group which is due to write in this data is 
eliminated, and actuation written in the block concemed of the flash memory of the 2nd group which is reading and 
eliminated data previously is also simultaneously performed from the 2nd block of buffer memory at the same time a 
control section inputs that following data for 1 block through an interface and writes in the 1st block of buffer memory. 
And the same actuation is repeated inputting every 1 block data one by one henceforth, and the writing of all data is 
completed by writing in the block concemed of the flash memory of one which read data and was finally eliminated 
from one block of the buffer memory immediately before of groups. 

[0012] Consequently, according to the RAM disk equipment of this invention, it can write in now continuously at high 
speed by specifying drawing speed only by any of the data transfer time for 1 block from the outside to buffer memory, 
the data fransfer time for 1 block from buffer memory to a flash memory, and the blanking time for 1 block of a flash 
memory, or the longest time amount. 

[0013] In addition, in the above-mentioned write-in actiiation, it was the requisite that the flash memory of the same 
group is not chosen continuously, but an always different flash memory is chosen in order. This assigns the continuous 
sector number by turns to the flash memory of each group Uke the interleave metiiod in main storage, and if it is made 
to perform always sequential access, it can reaUze it. However, since the flash memory of the same group may be 
chosen continuously and elimination and the writing of a block of a flash memory cannot be simultaneously realized m 
this case when performing random access, drawing speed falls for a while. However, if a flash memory is divided into 
three or more groups, possibility that the group same in tiiis way will be chosen continuously will decrease 
comparatively. Moreover, a possibility of saying that the flash memory of the same group is chosen continuously can 
also be aboUshed by managing tiie free block of a flash memory for RAM disk equipment itself, and choosing the block 
which can be written in from tiie flash memory of a different group one by one from last time, when it has the system 
which enabled it to determine automatically the block of tiie flash memory written in acttially. 
[0014] Moreover, it can avoid performing immediately tiie data transfer from buffer memory to a flash memory. That 
is, tiie data inputted from tiie outside are written only in buffer memory, when tiie writing to tiie last block is 
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performed, it begins, and' please already wi||^, it shifts, the data of that block are sim^^^pously transmitted to a 
flash memory, and a new free block is made until it constitutes buffer memory from muwRocks, for example and the 
opening of this block is lost. Since only the content of this buffer memory will be updated as long as allowances are in 
the block of buffer memory when the data of the same sector are rewritten repeatedly, for example if it does in this 
way, the count of rewriting of a actual flash memory can be decreased, when the minimum write-in unit of RAM disk 
equipment is smaller than the minimum elimination unit of a flash memory, it eliminates, once usually carrying out 
reading appearance of all the data of a write-in block of a flash memory, and after writing in a part of this data that 
carried out reading appearance and transposing to data, it is necessary to return to the original block of a flash memory 
again And the above-mentioned buffer memory can also be used for the memory of the read-out data in this case. 
[0015] 

[Example] the following ~ likeness ****** explanation of this invention of an example - it carries out. 
[0016] Drawing 2 to the block diagram in which drav^ng 6 shows one example of this invention from drawing 1 , and 
drawing 1 shows the configuration of RAM disk equipment, and drawing 6 are the explanatory views showing write-m 
actuation of RAM disk equipment. 

[0017] This example explains the RAM disk equipment which made memory capacity 10 M bytes using 20 flash 
memories 1 of a 5 12K bit x8 bit NAND mold. 

[0018] The elimination block whose flash memory 1 used here is the minunum elimination unit is 32 K bytes, blanking 
time is 10ms and drawing speed is about 0.3micrometers/byte. It can be divided into every ten groups [ two ], and by 
the controller 2, these 20 flash memories 1 are independently read for every group, they can be eliminated and can 
operate now by writing in (program). 

[0019] The above-mentioned controller 2 is a controller circuit for flash memories which sends out the data read from 
this flash memory 1 to an interface 3 while writing the data sent from the interface 3 in a flash memory 1. An interface 
3 is a peripheral-device interface circuitry for connecting with the interface by the side of a host by the specification for 
hard disk drive units. Two buffer memory 4 and 5 is independently connected to this interface 3, respectively. The 
semiconductor memory of the volatility in which high-speed operations of buffer memory 4 and 5, such as DRAM, 
SRAM, or NVRAM which has the capacity of 32 K bytes, respectively, are possible, or a non-volatile is used. Or it is 
good also as a configuration using a flash memory. When becoming the value defined by the 1st formula, the capacity 
of such buffer memory 4 and 5 can be written in with the blanking time of a flash memory, its time amount can 
correspond, and write-in actuation with sufficient effectiveness without the latency time can be performed now. 
[0020] 
[Equation 1] 



[0021] Therefore, blanking time is 10ms, and since the write-in time amount per cutting tool to an eliminated field is 
about 0.3 micrometers, the flash memory 1 has set the capacity of buffer memory 4 and 5 as 32 K bytes as mentioned 
above, respectively. 

[0022] This RAM disk equipment is equipped with a microprocessor 6, and controls read-out of a flash memory 1, 
elimination, and write-m actuation through the above-mentioned controller 2 and an interface 3. Moreover, a 
microprocessor 6 also plays the role which changes into the command for flash memories the command for hard disk 
drive units inputted into the interface 3, and is sent to a controller 2. 

[0023] Write-in actuation of the RAM disk equipment of the above-mentioned configuration is explained. ****** 
shows the case where every 4-block 32-K byte data A-D stored in main memory 7 is written in a flash memory 1, as 
shown in drawing 2 . 

[0024] First, as shown in above-mentioned dravwig 2 , Data A are inputted from main memory 7, and it writes in the 
1st buffer memory 4. Moreover, block la which can come, simultaneously is due to write in the data A in a flash 
memory 1 is eliminated. In this case, it is 0.3 microseconds/byte, and 32 K bytes takes 10ms and, as for the drawing 
speed to buffer memory 4, the blanking time of a flash memory 1 also requires the 10 samems as this. 
[0025] Next, as shown in drav^ng 3 , Data B are inputted from main memory 7, and it vmtes in the 2nd buffer memory 
5. Moreover, block lb which can come, simultaneously is due to write in the data B in a flash memory 1 is eliminated. 
And it writes in block la of the flash memory 1 which could come, simultaneously eliminated the data A of the 1st 
buffer memory 4 by drawing 2 . Here, since he is trying to belong to a different group, block la and block lb of a flash 
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memory 1 become possible [ performing a ^^fer of elimination and Data A simultane^k by the controller 2 ], The 
write-in time aihount fo the buffer memory ^n this case, the blanking time of block Ib^rflash memory 1, and ttie 
write-in time amount to block la also require 10ms. 

[0026] Furthermore, as shown in drawing 4 , Data C are inputted from main memory 7, and it writes in the 1st buffer 
memory 4. Under the present circumstances, an over-write [ the previous data A ] since it has akeady written in the 
flash memory 1. Moreover, block Ic which can come, simultaneously is due to write in the data C in a flash memory 1 
is eliminated. And it writes in block lb of the flash memory 1 which could come, simultaneously eliminated the data B 
of the 2nd buffer memory 5 by drawing 3 R> 3. Since he is trying to belong to the group from which block lb and 
block Ic of a flash memory 1 also differ here, it is possible to perform a transfer of elimination and Data B 
simultaneously. Moreover, the write-in time amount to the buffer memory 4 in this case, the blanking time of block Ic, 
and the write-in time amount to block lb also require 10ms. 

[0027] And as Data C and Data D are similarly shown in drawing 5 , while writing in block Ic of a flash memory 1 , 
and the 2nd buffer memory 5, respectively, block Id is eliminated, and finally, as shown in drawing 6 , the data D of 
the 2nd buffer memory 5 are written in block Id of the flash memory 1 eliminated by drawing 5 . Moreover, 10ms is 
required also in these cases, respectively. 

[0028] Consequently, in order to write every 4-block 32-K byte data A-D on main memory 7 in RAM disk equipment, 
50ms (=10msx5) is required. Howevw, tiie transfer to a flash memory 1 from the 2nd buffer memory 5 shown in the 
last drawing 6 is actuation only inside RAM disk equipment, and since it is also possible to transmit data new to this 
and coincidence to the 1st buffer memory 4, and to continue writing succeedingly, the write-in time amount of 4-block 
data A-D seen from the outside is set to 40ms (=10max4), and drawing speed becomes a byte in 0.3 microseconds /. 
[0029] As explained above, since the RAM disk equipment of this example can perform simultaneously data transfer to 
buffer memory 4 and 5, elimination of a flash memory 1, and data transfer to this flash memory 1 without futility by 
the same time amoimt, it can obtain high-speed drawing speed rather than a hard disk drive unit. 
[0030] The actuation which writes the data inputted through an interface 3 in one side of buffer memory 4 and 5 in the 
above-mentioned example, Although actuation which reads the data of another side of this buffer memory 4 and 5, and 
writes these data in the block of one group of the flash memory of two groups, and actuation which eliminates the data 
of a block of the group of another side are considered as the configuration performed simultaneously It is good also as a 
configuration which performs simultaneously only actuation which reads one data of buffer memory 4 and 5, and 
writes these data m the block of one group of the flash memory of two groups, and actuation which eliminates the data 
of a block of the group of another side. In this case, ****** [ the number of buffer memory / one ]. 
[0031] Moreover, the configuration which uses as the above-mentioned buffer memory a part of flash memory 
controlled by the controller 2 is also possible. 

[0032] Configuration block drawing in this case is shown in drawing 7 . In drawing, 8, 9, and 10 are the buffer memory 
constituted by a part of flash memory controlled by the confroUer 2. Moreover, drawing 8 to drawing 14 is the 
explanatory view of write-in actuation. 

[0033] Moreover, although buffer memory 4 and 5 can also be constituted from memory IC of the sunple substance of 
the edacity beyond the minimum elimination unit, it is also possible to summarize two or more memory IC of the 
small capacity of under the minimum elimination unit, and to constitute buffer memory 4 and 5. The advantage in this 
case is being able to constitute buffer memory from a low price. 

[0034] Furthermore, elimination actuation is uimecessary when writing data in an eliminated block already. Therefore, 
a storage means to memorize whether an elimination condition has each block of a flash memory or it is in a data write- 
in condition can be established in a controller 2 or a microprocessor 6 etc., and it can also consider as the configuration 
which does not perform elimination actiiation to an eliminated block aheady according to tiie content of this storage 

means. . , • , + 

[0035] Moreover, the configuration whose attachment and detachment of the memory card which prepares a connector 
between controllers 2 and constitutes the above-mentioned flash memory makes all or a part of flash memories (this 
buffer memory is included when buffer memory consists of a flash memory) the gestalt of the memory card of one 
sheet or two or more sheets, and are enabled is also possible. 

[0036] Moreover, if a microprocessor 6 constitutes a system as other examples so that the group of buffer memory and 
a flash memory may be managed, the combination of the flash memory 1 which constitutes a group is not what was 
fixed, and changing into arbitration is also possible. That is, in drawing 2 , it is also possible to write Data A in the 2nd 
buffer memory 5 from main memory 7. Moreover, in drawing 3 , it is also possible to write the data of buffer memory 4 
in the blocks 1 a, lb, and 1 c of a flash memory 1 and tiie block of arbitration other tiian 1 d. 
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[0037] Moreover, the coAfigiiration ( draw^^l^ ) direct continuation of the buffer mei^^4 and 5 of drawing 1 is 
carried out [ configuration ] to a microprocessor 6 or the configuration included in a miSPocessor 6 and the 
configuration ( drawing 16 ) by which direct continuation is carried out to a controller 2 from buffer memory 4 and 5, 
or the configuration included in a controller 2 is possible. 

[0038] Furthermore, it is also possible to integrate all or a part of the flash memory 1 which constitutes RAM disk 
equipment, a controller 2, an interface 3, buffer memory 4 and 5, and microprocessor 6 (or control circuit) as other 
examples, and to make it one chip. It is that the whole equipment becomes small and densification is carried out as an 
advantage at this time. 

[0039] r r^ ^ 

[Effect of the Invention] Since data transfer fi'om buffer memory to a flash memory and elimmation of a flash memory 
can be simultaneously performed according to the RAM disk equipment of this invention so that clearly from the above 
explanation, equivalent to a hard disk drive unit or the drawing speed beyond it can be obtained. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram in which showing one example of this invention and showing the configuration of 
RAM disk equipment. 

[Drawing 2] It is the explanatory view in which showing one example of this invention and showing the 1st step of 
write-in actuation of RAM disk equipment. 

[Drawing 3] It is the explanatory view in which showing one example of this invention and showing the 2nd step of 
write-in actuation of RAM disk equipment. 

[Dravying 41 It is the explanatory view in which showing one example of this invention and showing the 3rd step of 
write-in actuation of RAM disk equipment. 

[Drawing 5] It is the explanatory view in which showing one example of this invention and showing the 4th step of 
write-in actuation of RAM disk equipment. 

[Dravying 61 It is the explanatory view in which showing one example of this invention and showing the phase of the 
last of write-in actuation of RAM disk equipment. 

[Drawing 7] It is the block diagram in which showing other examples of this invention and showing the configuration 
of RAM disk equipment. 

[Drawing 81 It is the explanatory view in which showing other examples of this invention and showing the 1st step of 
write-in actuation of RAM disk equipment. 

[Drawing 9] It is the explanatory view in which showing other examples of this invention and showing the 2nd step of 
write-in actuation of RAM disk equipment. 

[Drawing 101 It is the explanatory view in which showing other examples of this invention and shovraig the 3rd step of 
write-in actuation of RAM disk equipment. 

[Drawing 111 It is the explanatory view in which showmg other examples of this invention and shoving the 4th step of 
write-in actuation of RAM disk equipment. 

[Drawing 121 It is the explanatory view in which showing other examples of this invention and showing the 5th step of 
write-in actuation of RAM disk equipment. 

[Drawing 131 It is the explanatory view in which showing other examples of this invention and shoving the 6th step of 
write-in actuation of RAM disk equipment. 

[Drawing 141 K is the explanatory view in which showing other examples of this invention and showing the last phase 
of write-in actuation of RAM disk equipment. 

[Drawing 151 It is the block diagram in which showing the example of further others of this invention, and showing the 
configuration of the RAM disk equipment with which direct continuation of the buffer memory is carried out to the 

microprocessor. 

[Drawing 161 It is the block diagram in which shoving the example of further others of this invention, and showing the 
configuration of the RAM disk equipment with which direct continuation of the buffer memory is carried out to the 
controller, 

[Description of Notations] 

1 Flash Memory 

2 Controller 

3 Interface 

4 Five Buffer memory 

6 Microprocessor 

7 Main Memory 
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8, 9, 10 Buffer memory (flash memory) 




[Translation done.] 
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DyJ'lcKx-^SH^iitJfif^t, ±E2»a±®7 -^'^B®^8l5ElSilfitLT>b*a««nTVi5. * 
9y'>a^i^ U®ffi®»©Vifn*»©:/nyi'©r-i' e:©J^i@#7='f Xi^KBlcfflt^-s^^g^tta^^^^t^ 

;fa:^>^:i:Si|$®i:T^¥^ft;X'f Xi'SIB. AM (dynamic random access 

It^atmS] ±E/'?y77^*U*^77'y5'JLpltU memo r y) -^SRAM (s t a t 1 c RAM) 

A^efe-sct^^ttst-rs, tt*JHi*&tt2iiE«® iot), 7^-^®t8s^stji*, K^fc*m*R^i-BS 

JJi^ft^T^W'Xi'gB. ig2;iJJ.£tU*t^NORS®77-yv3.^^'J'^NAN 

ttt*^4] ±l5A*.y7r;<*'J®#:^Dyi'*t. ± DS®79'j/*>a;*t'J*J#^<fflV>&nTV»5. 
E«^Nffi**ili*«®«SS*-r5«ft®;<t'J I C© [0 0 0 31 

m^^-n&^^it^i^Wifrz^. mntm. 2*fctt3 50 [»?B*i«ftL.i5i:f sssj ±^® 

t«*^5] ±E*(I»gB*^ ±E2»R±®77y-> 'f h*tT^&Vifc», S^a«.&ff 7«^fctt. ST:' 

mzmr^^. m^^m\z$>^zfav^\zMLx\tmi:m \zau^s^&!ff-msii>m<uz>t\>->tmmifls>^rt, 

f^&lllk$-&.5^at*ffl^Tite5J:t*1#tSfr*. [0 0 0 4] 

m^mi. 2. 3*fc«4tE«®*«»:X'^Xi'il* [«1] 



3^^ 






HAm^ 






fOOns 


toons 








lOMS//\^h 


0.5- ^l^5//^V^ 











DST'ba s eSts^O- NORMTttiKlS 1 MS 5^9 [0 0 0 6] ±Mmm^M^T^:^iit)\ZtSiti 
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3 

[0 00 7] 

*r-r«AV 7 7^1 tut, KA5/7t;)1*U©±E:/0 

(0 0 0 81 *fc. *«W<D*»«:x-<Xii'«iBtt. « 
«/h?S*¥&K±©$«S*-r « r'D y * 2 0« J:* 

x-^'S«S*ZfU ±E2»et±©79y'>a.;ltUO 

f^t. ±e2PK±©77s;v'jL/*'J©^©B0V»-r 
n*>©:^ p 5/ ^7 ©7*-^ *J8*t- ««lfP t *P|I^C*ff 
S**i6!l»«t««^T*JD. •t©J:<!:»ca:0±Ei« 

[0 0 0 9] *%gg©¥«ft:7'^Xi'gBtt. 
±E¥W«f7'-<>^i'IS1il'»V^T, ±EfH«Si5*<. -kE 

2gfEAJb©75s/>'3.;*t'J®^:/Du/^ 
*-5*^x-^'#€fii*4^ffi-C»-5*>^&Efi-r-5Eft^a 

t, SEtt^a©W$i'St?€. ?fi*«8HcJba:/ny 

J' L T ttS^Sdf^ S «Jt $ -fr ■& ^ a i: *«^T* 
D, ^®ri:{rJ;r)±EB«*»J«Sn5. 
[0 0 1 03 

CfPffll n^77;<t^'J*smi tm2©2-:3©:/ayi^ 
>£Wr^)t*»C. 775/->iL;<^:'Jt>Sl t^2©2» 40 

[0 0 11] sr. fflffllgK*H>^'-7i'1'X«::frL.T 
Saj© 1 :/D-vi^^}^©x-^'*A:^L/A-y7r>^t'J© 
mi:^D5'i'«Cg#jitJi:l^^»C. c:©x-^'S:§l?i& 
ty^ ^©W A tf® 1 ®»©7 7 5/ ;< t u ©KS:/u 

LX'AO 1 Zfa -y J'^^®7=-:J' LTA'y 7 7 t 

'j®ll2:;/D2/i?jcS$atri:l^^»;:. c:®7'-5'S» 
€jitI^3£®|g2»©77y->jL;?ltU©SS:/Os'i' 5» 




S tB* b, 7 7 t U ©H 1 :/D <y *^ e. T- 

1 5fe»C?8*Ufcm 1 »® 7 7 >y ->3.^t t U © 

>i'-7x'f XS^M^-C-t©^*:© 
© X- * A* t A -y 7 7 * 'J ©m :^ D «c§ t 
iitrtl^^tc, r©x-^'&S^3itJ?^^©m»©7 

^?;>'a;jttU®SS:/D5'i'*tfi*l'. *0/t»/77 

;^ t 'J ®^ 2 e.x-^' *^*.fc*Uife(ciB*l/ 

fell 2 »©7 7 -y 5'a.;tt u ©aS::^n -y i^fcSlfiitr 
BifPfeR^trff^. -etT. eiBJS5»:i:^n«yi?i>ro 
©7'-^'€A*U**«6ll«©ilfP*»0jgU, fi^C 

nvyri^=^ u ©t^i* n*>©::^D «y ssii* 

ifLitWlc}B*U&V>1*nA^©»077 >y ->:x^it U © 
SR:/n y KS#ji*«ff 5 c t ic J: D^t©x-^' 

©##)i;5-?&^T-r*. 

[0 0 12] ::©iKm, *%?g©¥Sft:x-^Xi^gBIC 
J:n«. S#ji*-3iKiO<*1-ffl!A^ 7 7 t U '>^© 1 
:/nyi?»©7'-^'<ESI«f[Blt, /ti/77;^*'J*»67 
9 7 ;* ^: 'J 'v© 1 :/a 'V i>©x— 5'<£2l^r«g 
7 7 y t U © 1 ^ i)-©iBS^K t © ^ © 

[0 0 13] ;^i3. ±ES€rjZi*iif^T«, Ri;p®7 

•y :i >C ^: U C S«? 3 n 5 C: t t * -3 T tri 

:i^iC®<t5lr, att-r-5-fei'i'#^«#»©795>->a 

lCtt7 7 -y ^ t U ©:/D -y (iM^hM^TLh^n 

■rna. c:©j;5ic^i;»*<aiKbTS*?^ns^^tt 

ttJttJEW'>&<75:-5. Sfc. 77>y->ju;<^ U ©^#::^ 
jitr7 7 ->a. pi t U ©■:/n ?f S: giiWC^^-ra 
Wia t ttS;4^)«© 7 7 5/ 1 pi t U e. 

-> a. pi t 'J *taiKbTS«?s na h\^^ *i-?-n&& < -r 

[0 0 14] A'y77Pl^rU*>6.77S/->ipl^: 
U 'N©x-^' ©«i@l«r-r Oc^frUaV** 5 f-TS r t 

fc-et?.. ip-fe. «s|;i«A*-y7 7Pit'J*^S:©::^D-y 
i'TSI^L. c:©:/a:yi/©S^*i;f4<;*«.*-rtt, il- 
aP*^ 6 A* Ufcx-^' SAy 7 7 Pl t u ic©*Sfra«j 
i^tcu s«©:/Di;i7'\©sfrii*.d«ff*>nst€? 
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12 4 17 5 



6 



A 7 7 p< ^ U <^:^o ^ 0 , ^1 <D/^y 

7 7 :x ^ U 0 V^^^fc^, 

aWi-^7^!y->:x;?<^g(Z)«#ii^:/Dy^a)x- lo 
-5^0-«^»€2.^x-i5^JcM^»;iT;li^^St;7^ 

[0 0 15] 

[0016] Hl36^6H6 H^SSMt^-^ttMSr^'r fc 
OTfcoT. ai«#«tt:x>rxi7S®o«^^^t-:/ 

[0 0 17] *SIJg«tt. 5 1 2Ktf!y hXStf^y h(D 
NANDS«)7^!yv:rp^^U 1 £ 2 OfiffiffiUTffitS 

[0 0 18] e:;n7ffiffl-r^77^yi^iL;j<^U Hi, g* 



m*Nf W;^^ 10ms, §#ii^jiS*^JKj 0 . 3 M m//t 
hT^-So C:ne2 0<H<^7^*y>'3.;<tU 1»> 1 
^m^-D(n2m\Z^mti. 3>hD-^2JC<i:«:)T^ 

[0 0 19] ±8Bn>hn-^2tt, ^>5^-7x^x 
3d^^2l^nT*fcx-3^^7^^y>'^;^^U 1 tc*^ 
c:(7)7^*)/>-aLP<^U l7&>e^^5^WUfcx 
-^'^-f >^-7x^X3lC3IDffl"r7^^y'>a>^^U 

A- Ht^^t x^KSfflcoSI&irc}: D3^x vmo-i y^- 

7r^^U4, 5 -^-n^n 3 2 KA^ hO^ffi^W 
f-SDRAM, SRAMXttNVRAM^<Z>iSaiftfpPl 

vi. c:ne>o>A^7r/^U4, sco^gfi, mico^ 

[0 0 2 0] 
[ftl] 



[0 0 2 1]tS"3T. 7^»>V3.^^U UA, 
3&n 0 m s D , i!E?S*S«'\<^A>f h ^fc D 
ii^^Hd^*?j0. 3 MmT*^;ii:3Ji^e> A>;/7r;<^ 

u 4 , 5 0«fii£-en^n±EcD<t ^ 3 2 k am h 
[0 0 2 2] e:o*ig#:x^xj7Sfi«, v>fi7D:/D 

iry1f6$:^lA, ±l2n>hn-^2ROr>f >:$'-7x 
^X3^:fl^UT77^>>':i.^^:U lO^^UU 

^D:/D-lrv/1t6«. -f >^-7x^X3JCA*^nfc 
A-Hx'<X^gSfflcDaT>H^7^^;vjL^^Uffl 

r. 

[0 0 2 3] ±l3«^0*^ft:x^Xi^gg(D§#ii^ 

^-f >;^^U 7JcttjWSnfc3 2 KA>f hro4yDty 
^(7)x-iJ^A-D^77<;/^/:i.;^^U ncS€r2.tf«^ 

[0 0 2 4] ±i20 2JC^-r<fc7lw. >C^>P^^ 

U 735>ex-i5^AS:A*b, ^1 OA!y7T>C*'J 4lw 



fett^x-i'A^S^iitr?^^o:/n*:/5' l aSfBSt* 

A*y7T>^^U 4'\(DS#ii^a*tt 
0. 3 M s/A-f hT*t). 3 2KA-f hi*t?l 0ms 
SSU, 7^*;/e^a.;)<tU lOffiS^ffl'bJintHDl 
0ms 

[0 0 2 5] ^tC. 03(C^-rcfc7lC, >^^U 7 
*^ e>x-5^ B SA^J Lll 2 CDA-/ 7 7 U 5 
tP. ^fc, C:n^KWpJ3, 7^*yS^a.;?t^U l(C*5JtS 
x-:^' B ^m^iLt^'f^%Q^^U ^> ^ 1 b ^iBSr^o 
UT, cntl^li^fr. lll<^A-/7r><^U40x-^' 
A*02T?B^U:rc77!yS/;L;t^U 1<0:/P*y^ 1 a 
tCS^atfo CCT. 7^'yv:i.;^tU KD^O^yi^ 1 

a^:/n*y^ 1 hStWi^mzm-^^^^zX^X^^^tz 
86, n>hD-^2lc<fc'QT^B*^x--^A(Dte2l^£I^ 

q£U 5'\<;)S#ii.^B#Fa1t7^'y>-iL^^U ico:/n-; 
i7 1 bC0m*^ffi<t::/D*yi7 1 a-vCD^^ii^Kp^lt). 
1 0ms €rl!i"^« 
5(? [0 0 2 6] 04(C^"r<t3JC, 
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[0 0 2 71 ^hX. x-^^carx-^^DlC-DViTt)^ 

[0 0 2 81 ;»^^'>;^^U7±©3 2KAW 

h f O 4 :/ D :y ^^7 (^X-^ A - D >f ^ Kg 

{C§#3itifc86JC5 0ms (=101115X5)^^1" 

:/nyi^flD5r-^^A'-DC0S#2,^?^^^Baii4 0ms (= 
10maX4) Lts.^. 0 . Sms/A 

[0 0 2 9] aiSiMLfcJ:^!^, *^lBMco4^»#x 

[0 0 3 01 ±IB*liS««ltCfeV^Ttt. ^>3^-7x-fX 
3^:frbTA*^nST'-^^*yt^y7T;*^U4, 

0x-i5^^K*mL, 2«<^)77^yv:xp<^U(^)-:&(^ 

zfuvi^oy^-i^^m^t^mv^h^nrnzmi^^^ 

^^^K^au, 2»co7 5'*y>'a.;<^UcD-;^cOif(D:/ 
[0 0 3 1] ^fc. a>hD-7 2{c<fcoTS!l»$tlS 



5) 1$BB^Fr^l24175 

7 ^ !y V ^ ^ U C!)-g5^±EA*^; 7 7 ;< ^ U t r 

[0 0 3 21 C:<D«^©«(fi:/a!yi70*H7lC^"rc 
HIcm^T. 8, 9. 10*^ a>hn-^2JCcfcoT 

$ 7 ^ !y ^ ^ u a)-eR icct D «!/^^ /\* 

[0 0 3 3] Sfc> Ary7rP^^U4, 5 ttS/h}B5fe¥ 
fi*t«)TA*!y7r/^U4. 5€:*|J*t"SCi:'bPlffi 
[0 0 3 4] ti^\z. mzmWK^(r>:ru>yi;\z'f-9 

^ x\m^mr^^mn^^u^^m^tt^cthx^^. 

[0 0 3 51 77-yi^i^^U (A'^y7r;^^U 

f)^yyyiy=L;^^^) f)^6^^m'^\t. KA-/ 7 r U 

&RttT, ±ffi77*yi/aL>c^u&«l«TS;?^*U-* 

[0 0 3 61 Sfc. te<^)MtLTli. v-f i7D:/n-lr-/ 
U*-6dt, A*^y7r;<^URtf7^-y>'rL^^Ucr)»* 

<. timz^w,t^:ith-^mx^^. -rrsit)-^. m2 

\zm^^X. :^^>^=e^J7f)^^'f-^A^m2(D/^-jy 
r:^'^') Slzm^iLtSCth-^mx&^c *J^::> m3\z 
m^^X. Av/7t;^^U4(^x-:$'«:. 7^!y>'iL>t^ 
U 10:/n-;i^ 1 a. lb. Ic, 1 d&J^<D^lS:(0^ 

[0 0 3 7] EIlC0A*»y7T^^U4, 5*^V-f 

^nyair^yt^ejiiaSsSfiK^n^ffl^ (lai 5) , * 

40 :y7T>^^U4, 5 > h D-^ 2 (Cita^llS^n 
(a 16) , *fctt. 3>hD-^2lC^*n5 

[0 0 3 8] ^^tC. ffi<7)«?i|tUTB. ^^^T^^Xi? 
Ke^fil^-r^7^'y vi/^U 1, n>ha-y2. 
Oa^7x'1'X3. A!y7r;^^'J4. 5&t;v^^D 

7^D-fe5^i^6 (s^t^sjflHK) 0±xt,rz\t-'m^m 

mitLX i^y':f\zt^^th'^mx$>^. ^<Dt^(D 

m^tLx\t. mm±m^n^m\zuK)mmik'^n^^ 
tx»^. 

50 [00 391 
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[02] *5E?«<»-IIJS«^S:*f'b®-CJ&oT, 
[03] *J!g|(»-^JS«S*-r"b<0T*-3T. 

[04] *^W(7)-^js«ai^^t:t>oT^oT, ^mi^ 
[0 5] *^wco-^jsc?9^^*r'boT*oT. ^mi^ 

[08] 2t:%?g(Ote®*lfi0«S:S-rt)CD-C*oT, ¥^ 
[09] *S5?B©ffi®SIJSPIl$^-r'b®t?»oT. 30 



[01 0] *%?g©fl&©5ll6WS^Rr'b®-C*oT, # 
0-C&«. 

[011] *^W©te©*!fiM?&^Tfc©-e*oT, ¥ 
0T»5. 

[012] *^WO«&©*160'l€-^t-'&©'C*-p-C> # 

«ft:x-< xi'ge©s#)i*»fp©iB5afi*^-rKW 

0T*-5. 

[013] *iEM©«!©SIK«Sr*'r'bor*-3T, * 
X i'«B©»*ji*»fP©» 6 SBS^nttW 
0'C*5. 

[014] *5BM©te©^ifiW&*i"'b©T?*-3'C. # 

?^0Tr*s. 

[01 5] *5S9g©Slcffi©ISJIW**-rfe©"P*o 

[01 61 *«IB©!ECtt©SI»WS^-r*>©T?»o 

T, A--y7T>^tUdi3>hn-5tcittiaii^^nTt» 
SH^^ft:^'-^ xi'SS©«^S;^'r:^o y i'0"e*2>. 
[«F^©g!iW] 

1 79y->a>l*'J 

2 3>hD-5 

3 '1*>^'-7x'l'7, 
4, 5 Ay77^t»J 

6 •7'fi'D:/D-b>y!J- 

7 /-f^j^^U 

8,9,10 A';'7rP<tU (77y->a^^:U) 
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